Influence of Feed Composition on the Monomeric Structure of Free Bacterial Extracellular Polysaccharides in Anaerobic Digestion.
Six 5.0-L fill-and-draw batch reactors were used with different feed compositions containing a range of carbohydrates (glucose, sucrose, fructose) and nitrogen sources (urea, NH4Cl) at various concentrations to investigate free extracellular polysaccharide (EPS) production during anaerobic digestion (AD). This work analyzed not only their monosaccharide components, but also their specific linkage patterns and the change associated with different chemical nature in carbon substrates or nitrogen sources; all of these parameters can have profound biological consequences, and were correlated to macronutrients present in the feed. It is believed that feed composition is a major factor which determines the physicochemical characteristics of the free EPS. Our findings also suggest that the differences associated with the digestion of various carbon substrates and/or nitrogen sources could alter monomeric saccharide composition and concentrations of the free EPS. Such insights demonstrate that previous studies on feed C/N ratios tended to overestimate EPS production, while variations in the chemical nature of the nitrogen source were overlooked. Our results also link the physiochemical properties of free EPS with underlying biofouling mechanisms, and demonstrate that membrane fouling is to some extent dependent upon the prevailing nutritional environment and feed composition.